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Preface

The financial industry plays a vital role in the social and economic develop-
ment of any country. Economic growth lends complexity to operations, and 
the leveraging of technology-based decision tools is becoming prominent 
in today’s world. Consequently, risk mitigation in the financial industry is 
tuning into this change with the integration of artificial intelligence (AI) 
systems. The audit process recognizes associated risks and suggests possi-
ble transformations to mitigate them. The idea of using AI technology in 
risk mitigation is not entirely new, because it has been used as a decision- 
support model for the auditors in past. Since the 1950s, researchers have 
tried to find opportunities to make machines act with human intel-
ligence, and this started to happen at the beginning of the 21st century 
when machines became able to work on advanced algorithms and perform 
the analysis and decision-making more intelligently. Due to continuous 
advancement in technology, availability of enormous big data, and process-
ing capacity, there is reason to believe that it will continue to make a signif-
icant impact in risk mitigation in the financial industry.

The applications of the financial industry incorporate vast volumes of 
structured and unstructured data to gain insight into the financial and 
non-financial performance of companies. As a result of exponentially 
increasing data, auditors and management professionals need to enhance 
processing capabilities while maintaining the effectiveness and reliability 
of the risk mitigation process. The risk mitigation and audit procedures 
are processes involving the progression of activities to “transform inputs 
into output.” As AI systems continue to grow mainstream, it is difficult to 
imagine an aspect of risk mitigation in the financial industry that will not 
require AI-related assurance or AI-assisted advisory services. AI can be 
used as a strong tool in many ways, like the prevention of fraud, money 
laundering, and cybercrime, detection of risks and probability of NPAs 
at early stages, sound lending, etc. There is no closely related study, or a 
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smaller number of studies, being published to help mitigate the risk in the 
financial industry with AI. Hence, there is a gap that inspires researchers 
to develop a strong foundation for prospective research that will benefit 
industries across the globe.

This is an introductory book that provides insights on the advantages of 
risk mitigation by the adoption of AI in the financial industry. The subject 
is not only restricted to individuals like researchers, auditors, and man-
agement professionals, but also includes decision-making authorities like 
government. By extensively exploring the implementation of AI in the risk 
mitigation process enhances the effectiveness and reliability of the process. 
This book is a valuable guide to the utilization of AI for risk mitigation and 
will serve as an important standalone reference for years to come.

We are deeply grateful to everyone who helped with this book and 
greatly appreciate the dedicated support and valuable assistance ren-
dered by Martin Scrivener and the Scrivener Publishing team during its 
publication.

The Editors
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Artificial Intelligence in Risk Management
Pankaj Yadav, Priya Gupta, Rajeev Sijariya and Yogesh Sharma*
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Jawaharlal Nehru University, New Delhi, India

Abstract
The financial industry is well known for a high level of complexity in addition to 
a rapid rate of change; hence, it is important that effective risk management prac-
tices should be put into place. Traditional methods of risk management have many 
limitations, such as their inability to manage huge amounts of data, their inability 
to react quickly to swings in the market, and their inability to give real-time mon-
itoring of market trends. Artificial intelligence (AI) can enhance the efficiency 
and effectiveness of risk management in the financial sector using deep learning, 
machine learning algorithms, and natural language processing. These methods 
can be used to ascertain the existence of potential threats, unearth fraudulent 
activities, and provide predictive analytics that are helpful in making decisions. 
The application of artificial intelligence to risk management has the potential to 
significantly improve decision-making and to reduce risks and raise overall finan-
cial stability. These benefits could be achieved through the use of artificial intelli-
gence. The chapter presents an in-depth review of the potential ways in which AI 
could improve risk management methods in the financial industry. The chapter 
includes types of risks in the financial industry with the light on the various advan-
tages that artificial intelligence could bring to mitigate this risk. These advantages 
include the capacity to analyze huge volumes of data and the flexibility to respond 
to altering market conditions. The chapter will also discuss real-time monitor-
ing of market trends as well as alerts for potential risks, different tools of artifi-
cial intelligence make it possible for businesses to proactively manage the risks to 
which they are exposed. This chapter will provide an insight into the opportunities 
and limitations and ethical challenges of this technology by providing the tools 
and methodologies that are used in AI-based risk management.

*Corresponding author: yogesh.ysharma93@gmail.com
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Keywords:  Artificial intelligence, machine learning, risk management, sentiment 
analysis, predictive analysis

1.1	 Introduction

The financial industry operates within a dynamic and intricate environ-
ment that is characterized by complicated transactions, volatile markets, 
and regulatory limits. This environment is necessary for the sector to 
function effectively. In recent years, there have been significant shifts in 
the global economy as a result of technology upheavals, economic uncer-
tainties, and evolving geopolitical landscapes. These factors have shaped 
these changes. It is essential to be aware that the financial sector makes a 
considerable contribution to the economy of the entire world, accounting 
for approximately 7%–8% of the total gross domestic product (GDP) of 
the entire world†

1. The contribution of India’s financial sector to the coun-
try’s GDP has been gradually expanding in recent years, reaching approx-
imately 7.5% of the total‡

2.
The overall market capitalization of the global financial markets is mea-

sured in the trillions of dollars. These markets are enormous. For illus-
tration, the New York Stock Exchange alone had a market capitalization 
of more than $19 trillion§

3. On the other hand, throughout the course of 
the past few years, the stock market in India has experienced a substan-
tial amount of expansion. The overall market capitalization of the Bombay 
Stock Exchange (BSE) was close to $3 trillion [1].

The global banking industry is controlled by significant businesses 
based in a variety of geographic locations. To give just one illustration, the 
10 largest banks in the world collectively have assets that are worth tril-
lions of dollars. According to S&P Global Market Intelligence, the banking 
industry in India is made up of a combination of public sector, private sec-
tor, and international banks. The State Bank of India (SBI), which is India’s 
most prominent financial institution, has assets worth more than 600 bil-
lion dollars in total (Information obtained from the State Bank of India).

†

1https://www.investopedia.com/ask/answers/030515/what-percentage-global-economy-
comprised-financial-services-sector.asp, extracted on May 10, 2023.

‡

2https://static.pib.gov.in/WriteReadData/userfiles/file/EconomicSurvey2023Q44O.pdf 
(Accessed on May 10, 2023).

§

3https://www.forbes.com/advisor/investing/nyse-new-york-stock-exchange (Data extracted on 
May 10, 2023).
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When the economy of India is compared to the economy of the world 
as a whole, it becomes abundantly evident that both must contend with 
the presence of a unique set of challenges. Following the global economic 
crisis of 2008, governments and financial institutions in every region of the 
world came to the realization that they needed to do a better job of risk 
management.

As a direct consequence of this, artificial intelligence (AI) is being applied 
in an increasing number of risk assessment methodologies, leading to the 
creation of risk models that are more accurate. The major global financial 
centers of New York, London, and Hong Kong have been at the forefront 
of the use of artificial intelligence for risk management. These major global 
financial centers have been utilizing AI’s capabilities to minimize systemic 
risks, handle credit and market risks, and combat financial crime. The way 
risk management is carried out in these spheres has been revolutionized 
by AI, which has enabled financial institutions to better keep up with the 
rapid shifts that are occurring in the market and in the rules.

It has become essential for financial institutions all over the world to 
include AI into their risk management processes. This gives these institu-
tions the ability to negotiate the intricacies and difficulties connected with 
modern banking. Real-time monitoring, predictive analytics, and the abil-
ity to automate decision-making are just a few of the benefits offered by 
risk management systems that are powered by artificial intelligence. These 
technologies give financial institutions the ability to recognize possible 
hazards, spot irregularities, and react quickly to newly emerging dangers, 
thereby boosting their capacity to protect investments and keep operations 
steady.

1.1.1	 Context and the Driving Force Behind It

For the purpose of guaranteeing financial stability, protecting investments, 
and defending the interests of stakeholders, effective risk management is 
an absolute necessity. Traditional techniques of risk management, on the 
other hand, have a difficult time keeping up with the volumes of data that 
need to be managed, responding quickly to fluctuations in the market, and 
providing real-time monitoring of market trends. In this chapter, these 
constraints are discussed, and an investigation of the potential of arti-
ficial intelligence to improve risk management in the financial sector is 
conducted.
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1.1.2	 Aim of This Chapter

To provide an in-depth understanding of how AI can improve risk man-
agement practices in the financial industry is the primary purpose of this 
chapter. The goals of this chapter are to:

a)	 Explain what artificial intelligence is and how it relates to 
risk management.

b)	 Engage in a discussion on the shortcomings of conventional 
approaches to risk management.

c)	 Investigate the potential applications of a variety of AI-based 
methodologies, including deep learning, machine learning 
algorithms, and natural language processing, in the context 
of risk management.

d)	 Discuss the difficulties and factors to consider when putting 
artificial intelligence into risk management systems.

e)	 Explain the benefits of artificial intelligence, such as its 
capacity to process large amounts of data and adapt quickly 
to shifting market conditions.

f)	 Give some background information on the approaches and 
tools that are utilized in AI-based risk management.

g)	 Discuss the restrictions, obstacles, and ethical concerns that 
are involved with the use of AI in risk management.

h)	 As a last step, provide a high-level summary of the potential 
effects that AI could have on decision-making, risk reduc-
tion, and overall financial stability.

1.1.3	 Outline of This Chapter

This chapter is structured as follows: Section 1.2 provides an overview of 
risk management in the financial sector. Section 1.3 discusses the role of 
artificial intelligence in risk management. Section 1.4 addresses the issues 
that arise when implementing AI-based risk management systems. Section 
1.5 highlights the advantages of utilizing artificial intelligence in risk man-
agement. Section 1.6 delves into the methodologies and tools available 
for AI-based risk management. Section 1.7 examines the limitations and 
key considerations associated with AI-based risk management. Finally, 
Section 1.8 concludes the chapter, summarizing the main points discussed 
throughout.
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1.2	 The Role of AI in Risk Management

1.2.1	 The Significance of Risk Management

Risk management is very important in the financial industry, which is 
subject to numerous different sorts of risks, such as market risk, credit 
risk, liquidity risk, operational risk, and regulatory compliance risk [2]. 
Institutions in this industry are susceptible to all of these types of risks. It 
is possible for financial institutions to identify, evaluate, and mitigate risks 
through effective risk management, which in turn ensures the stability and 
resilience of the institutions’ operational processes. It entails the formu-
lation and execution of plans, policies, and procedures with the purpose 
of proactively managing risks while simultaneously optimizing returns on 
investments [3].

In a nutshell, risk management is important because it enables busi-
nesses to foresee the occurrence of prospective risks and take preventative 
measures before the dangers actually materialize. It secures an organiza-
tion’s reputation, prevents financial losses, helps with decision-making, 
guarantees compliance, provides operational continuity, and cultivates 
confidence and trust among stakeholders. In today’s increasingly volatile 
economic climate, businesses can improve their resiliency, adaptability, and 
long-term success by putting in place effective risk management practices.

1.2.2	 Deficiencies in Conventional Methods of Risk 
Management

Methods of risk management that have been around for a long time have 
a number of drawbacks that reduce their efficiency in today’s fast shifting 
financial world. These restrictions include the following:

a)	 An inability to manage big quantities of data: Financial 
organizations produce enormous volumes of data from a 
variety of sources, including trading operations, customer 
information, market data, and regulatory reports. These 
institutions face a challenge when it comes to managing 
these data. When dealing with datasets of this size, tradi-
tional approaches frequently struggle to perform an effec-
tive processing and analysis [4].

b)	 An absence of real-time monitoring: Conventional risk 
management systems often rely on monthly reports and 
assessments, which may not provide real-time insights 
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into newly developing risks and market trends. This lag in 
knowledge makes it more difficult to make decisions in a 
timely manner and raises exposure to the possibility of risks 
[5].

c)	 A limited capacity to adjust to changes in market condi-
tions: The financial markets are notorious for their volatility 
and their constantly shifting conditions. Traditional tech-
niques of risk management may be unable to respond rap-
idly enough to these market movements, which may result 
in delayed risk mitigation steps and possible financial losses 
[6].

d)	 Traditional methods of risk management frequently rely 
on historical data and statistical models to evaluate risks, 
which can limit their ability to make accurate predictions. 
Although these strategies are useful, it is possible that they 
might not properly capture complicated patterns, develop-
ing risks, or changing market dynamics. It is possible that 
they do not have the predictive skills necessary to foresee 
and avert future risks [7].

In order for organizations to address these shortcomings, they need to 
adopt risk management strategies that are more comprehensive and look 
further into the future. This involves the adoption of integrated risk man-
agement frameworks, the promotion of a culture that is risk-aware, the use 
of advanced analytics and data-driven insights, the improvement of risk 
communication practices, and the encouragement of cross-functional col-
laboration. The ability of organizations to successfully traverse uncertainty 
and create long-term resilience can be improved via the remediation of 
these weaknesses.

1.2.3	 The Requirement for Advanced Methods

The dynamic and complicated nature of today’s business environments 
necessitates the use of more advanced risk management techniques. 
Traditional risk management approaches may fail to address emerging 
hazards and constantly changing risk landscapes effectively. Because of 
the constraints of more conventional approaches to risk management, 
there is an urgent requirement for the development of more sophisticated 
strategies to improve risk management in the financial industry [8]. The 
use of data analysis, pattern recognition, and real-time processing are all 
areas in which artificial intelligence excels, making it a promising tool for 
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